Nucleocytoplasmic shuttling of lgl2 is developmentally regulated in fetal lung.
To investigate molecular mechanisms of lung organogenesis, we searched for glucocorticoid-inducible genes in developing lung. We cloned LGL2, a developmentally and hormonally regulated gene in fetal lung (Zhang, C., N. B. Sweezey, S. Gagnon, B. Muskat, D. Koehler, M. Post, and F. Kaplan. 2000. A novel karyopherin-beta homolog is developmentally and hormonally regulated in fetal lung. Am. J. Respir. Cell Mol. Biol. 22:451-459). A comparison of lgl2 protein to sequences in the genome database suggested that lgl2 is a nuclear transport receptor. We report on the functional characterization of lgl2 as an importin beta protein and on the developmental regulation of its nucleocytoplasmic shuttling in fetal lung. We investigated the subcellular localization and Ran-binding properties of lgl2 and its N- and C-terminal regions. We used fluorescence recovery after photobleaching and fluorescence loss in photobleaching to study nucleocytoplasmic shuttling of lgl2. We showed that N-terminal lgl2 supports shuttling at a reduced rate. We showed that the nucleocytoplasmic distribution of lgl2 favors the nucleus in fetal lung and that lgl2 enters the nucleus much more rapidly at fetal Day 18 than at Day 21. Total nuclear recovery of lgl2 was dramatically different at the two time points. Early in development, nuclear import of transcription factors in response to hormones and growth agonists regulates prominent signal transduction pathways that govern lung organogenesis. We speculate that lgl2 may be one important modulator of this process.